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(54) MANUFACTURING METHOD FOR MULTILAYER LAMINATED BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for a multilayer laminated board, capable of obtaining 
the multilayer laminated board in which irregularities or wrinkles 
are not generated on the surface of a metal foil, in which a 
slight touching part is not generated in the circumference of a 
resin lump, and whose outward appearance is satisfactory. 
SOLUTION: A prepreg 2 for an inner layer is partially welded. 
An inner- layer material 3, in which circuit boards 1a, lb for 
inner layers are fixed temporarily, is formed. Metal foils 8 are 
piled up via sheets for bonding on both outer sides of the 
inner-layer material 3, so as to form a laminated object 10. The 
laminated object 10 is then heated and pressurized. In a first 
step, a molding pressure is set at 2 kg/cm2 or lower, until the 
resin lump in a state whose resin generated in the inner-layer 
material 3 becomes a gel after the start of a heating operation 
reaches a temperature at which it is softened. In a second step, 
the molding pressure is set in a range of 4 to 10 kg/cm2, until 
the resin of the preperg 2 for the inner layer becomes 1 20° C, 
after it is resoftened. In a third step, the laminated object is 
pressurizes under a prescribed pressure, until it reaches a minimum melting viscosity which the resin 
of the prepreg 2 possesses for the inner layer. 
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* NOTICES * , w 

t 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Via prepreg for inner layers, pile up two or more circuit boards for inner layers, and this 
prepreg for inner layers is welded selectively. After forming an inner layer material which carried out the 
temporary stop of the circuit boards for inner layers which counter via prepreg for inner layers, A 
manufacturing method of multilayered laminate which forms laminated material in both outsides of this 
inner layer material for a metallic foil in piles via a sheet for adhesion, and is subsequently 
characterized by pressurizing compacting pressure of the above-mentioned laminated material at the 
following steps in a manufacturing method of multilayered laminate which heats and pressurizes and 
fabricates this laminated material in them. Resin which is the 1st step and which was produced from a 
heating start in partial welding of prepreg for inner layers before temperature which a resin lump of a 
gelling state re-softens. While compacting pressure will be made into 0.1 - 2 kg/cm 2 and resin of 
prepreg for inner layers will be 120 ** after re-softening which is the 2nd step, More than 4 kg/cm 2 
makes compacting pressure into the range of less than 10 kg/cm 2 , and by the time the 3rd step 
reaches the minimum melt viscosity which resin of prepreg for inner layers has, it will be pressurized at 
specified pressure. 

[Claim 2]A manufacturing method of the multilayered laminate according to claim 1 pressurizing from 
the 1st step of the above before the 3rd step by a reduced pressure state of 50 or less mmHg. 
[Claim 3]A manufacturing method of the multilayered laminate according to claim 1 or 2 supplying 
electric power to the above-mentioned metallic foil, and heating laminated material by resistance 
heating. 

[Claim 4]claim 1, wherein a metallic foil through the above-mentioned sheet for adhesion applies and 
carries out semi-hardening of the bonding resin to a field by the side of an inner layer material of a 
metallic foil thru/or claim 3 — either — a manufacturing method of multilayered laminate of a 
statement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001]- 

[Field of the Invention]This invention relates to the manufacturing method of multilayered laminate used 

for a multilayer printed wired board. 

[0002] 

[Description of the Prior Art]In production, the multilayered laminate of entering a circuit board for 
inner layers is used in the multilayer printed wired board used for the electrical and electric equipment 
etc. This multilayered laminate to the both outsides of the circuit board for inner layers of one sheet or 
two or more sheets in which the conductor circuit was formed, for example. After piling up prepreg as a 
sheet for adhesion, laminated material is further formed in the outside for a metallic foil in piles, 
Subsequently, it is manufactured by the method of carrying out heat pressing of this laminated material, 
and manufacturing it, and a bonding resin layer is applied to the both outsides of the above-mentioned 
circuit board for inner layers, laminated material is formed in them for the metallic foil which carried out 
semi-hardening in piles, and it is manufactured by the method of carrying out heat pressing of this 
laminated material, and subsequently manufacturing it. 

[0003]When manufacturing using the circuit board for inner layers of two or more sheets as the above- 
mentioned multilayered laminate, carrying out alignment of the conductor circuit formed in each circuit 
board for inner layers, and producing the inner layer material which carried out the temporary stop in 
advance of shaping of multilayered laminate, is performed. The resin melting adhering method is known 
as a method of producing the above-mentioned inner layer material. Drawing 5 explains the example. 
The circuit board 21a for inner layers of two sheets which the above-mentioned resin melting adhering 
method sandwiched the prepreg 22 for inner layers, and formed the conductor circuit, The inner layer 
material 26 is formed by up-and-down piling up carrying out alignment of the 21b, carrying out heat 
pressing of several places of the peripheral part 24 on the outside of the circuit face 23 which 
subsequently formed the conductor circuit by plane view, and welding the fused resin of the prepreg 22 
for inner layers for inner layers 21a and 21b. The numerals 25 in a figure show the welding which welded 
the prepreg for inner layers selectively. 

[0004]Then, multilayered laminate piles up the prepreg 27 for outer layers, forms laminated material in 
that outside for the metallic foil 28 in piles further, carries out heat pressing of this laminated material 
to the both outsides of the above-mentioned inner layer material 26, and is manufactured. When 

fabricating this laminated material, compacting pressure is performed by 10 kg/cm 2 - 30 kg/cm 2 . 
[0005] 

[Problem(s) to be Solved by the Invention]However, as for the inner layer material 26 which carried out 
the temporary stop by the above-mentioned resin melting adhering method, the above-mentioned 
welding 25 serves as a resin lump in which resin changed into the gelling state. Multilayered laminate 
produces unevenness and wrinkles in a metallic foil surface in the part in which a resin lump is located, 
and a blur is generated around a resin lump in many cases, and appearance defects, such as these 
unevenness, wrinkles, and a blur, have a possibility of interfering with the performance of a printed 
wired board. 

[0006]There is a place which this invention was made in light of the above-mentioned circumstances, 
and is made into the purpose in providing the manufacturing method of multilayered laminate which 
produces neither unevenness nor wrinkles on the surface of a metallic foil, or does not generate a blur 
around a resin lump and with which the good multilayered laminate of appearance is obtained. 
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[0007] . r 

tMeans for Solving the Problem]A rrtanufacturing method of the multilayered laminate according to claim 
1 via prepreg for inner layers, Pile up two or more circuit boards for inner layers, and this prepreg for 
inner layers is welded selectively. After forming an inner layer material which carried out the temporary 
stop of the circuit boards for inner layers which counter via prepreg for inner layers, Via a sheet for 
adhesion, laminated material is formed in both outsides of this inner layer material for a metallic foil in 
piles, and, subsequently compacting pressure of the above-mentioned laminated material is pressurized 
at the following steps in them in a manufacturing method of multilayered laminate which heats and 
pressurizes and fabricates this laminated material. Resin which is the 1st step and which was produced 
from a heating start in partial welding of prepreg for inner layers before temperature which a resin lump 
of a gelling state re-softens. While compacting pressure will be made into 0.1 - 2 kg/cm 2 and resin of 
prepreg for inner layers will be 120 ** after re-softening which is the 2nd step. More than 4 kg/cm 2 
makes compacting pressure into the range of less than 10 kg/cm 2 and by the time the 3rd step 
reaches the minimum melt viscosity which resin of prepreg for inner layers has, it will be pressurized at 
specified pressure. 

[0008]this invention person until the above-mentioned resin lump will be in a softened state again in the 
case of shaping, as a result of repeating research wholeheartedly to achieve the above objects, 
Maintain compacting pressure below by 2 kg/cm 2 , and, also after that, more than 4 kg/cm 2 has held 
compacting pressure in the range of less than 10 kg/cm 2 . By changing into a smooth state by resin of 
prepreg for inner layers and resin of a sheet for adhesion which fused a resin lump's circumference, it 
found out producing neither unevenness nor wrinkles on the surface of a metallic foil of multilayered 
laminate, or not generating a blur around a resin lump, and resulted in completion of this invention. 
[0009]By the above, by making compacting pressure of the 1st step into 0.1-2 kg/cm 2 , A blur can be 
prevented from unevenness and wrinkles occurring on the surface of a metallic foil, or occurring around 
a resin lump, Since a resin lump's circumference is smoothed by resin of prepreg for inner layers and 
resin of a sheet for adhesion which were fused by more than 4kg[/cm ] 2 making compacting pressure 
of the 2nd step (S2) into the range of less than 10 kg/cm 2 , A blur can be prevented from occurring 
around a resin lump, and it reaches to predetermined compacting pressure between the 3rd step (S3). 
[001 0]A manufacturing method of the multilayered laminate according to claim 2 pressurizes from the 
1st step of the above before the 3rd step by a reduced pressure state of 50 or less mmHg in a 
manufacturing method of the multilayered laminate according to claim 1. 
[001 1]In a manufacturing method of the multilayered laminate according to claim 1 or 2, a 
manufacturing method of the multilayered laminate according to claim 3 supplies electric power to the 
above-mentioned metallic foil, and heats laminated material by resistance heating. 
[001 2]a manufacturing method of the multilayered laminate according to claim 4 — claim 1 thru/or a 
claim — in a manufacturing method of multilayered laminate of a statement, a metallic foil through the 
above-mentioned sheet for adhesion applies and carries out semi-hardening of the bonding resin to a 
field by the side of an inner layer material of a metallic foil 3 either 
[0013] 

[Embodiment of the Invention]The manufacturing method of the multilayered laminate concerning this 
invention is explained based on a drawing. 

[001 4] Drawing 1 a nd 2 show an example of the embodiment of the method corresponding to the 
invention-concerning claim 1, drawing 1 is an explanatory view explaining the manufacturing method of 
multilayered laminate, and drawing 2 is an explanatory view showing typically each step, compacting 
pressure, and molding temperature of a manufacturing method. 

[0015]As shown in drawing 1 , the inner layer material 3 which carried out the temporary stop of the 
circuit boards la and lb for inner layers of two or more sheets by the resin melting adhering method is 
used for the multilayered laminate which is the target of this invention. As piled up the above- 
mentioned inner layer material 3 via the prepreg 2 for inner layers, carrying out alignment of the circuit 
boards 1a and 1b for inner layers and subsequently shown in the top view of drawing 1 ( b). Heat 
pressing of several places of the peripheral part 5 on the outside of the circuit face 4 in which the 
conductor circuit was formed is carried out, melting of the resin of the prepreg 2 for inner layers is 
carried out, and the temporary stop of the circuit board 1a for inner layers and 1b which the upper and 
lower sides counter is carried out. The numerals 6 in a figure show the welding of the portion which the 
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prepreg 2 for inner layers welded. The. above-mentioned welding 6 serves as a resin lump in which resin 
changed into the gelling state. Although the conditions which fuse resin of the above-mentioned 
prepreg 2 for inner layers are based on resin of the prepreg 2 for inner layers, etc., 200-300 ** and 
about 30 to 60 seconds are mentioned by contact pressure, for example. 

[0016]Subsequently, as shown in drawing 1 ( a), the above-mentioned multilayered laminate. The prepreg 
7 for outer layers is put on the both outsides of the above-mentioned inner layer material 5 as a sheet 
for adhesion, Furthermore, the laminated material 10 is formed in that outside for the metallic foil 8 in 
piles, this laminated material 10 is inserted into the flat plate 9 which consists of stainless steel etc., 
and a cushioning material (not shown) is piled up if needed, and also it inserts into the pressure plate 11 
which is molding equipment, and is heated, and pressurized and fabricated. The heated heat carrier 
circulates through the pressure plate 11, and the laminated material 10 is heated via this pressure plate 
11. 

[0017]That by which the above-mentioned circuit boards la and 1b for inner layers formed the 
conductor circuit in the surface of an insulating substrate or a through hole is mentioned. For example, 
a substrate is impregnated with the above-mentioned insulating substrate in resin, it is mentioned by 
what hardened the resin, and as the above-mentioned resin. Independence, such as an epoxy resin 
system, phenol resin, polyimide resin, and unsaturated polyester resin, a conversion thing, and a mixture 
are mentioned, and inorganic materials, such as glass fiber, etc. are mentioned as the above-mentioned 
substrate. The above-mentioned conductor circuit etches the metallic foil allocated on the surface of 
the insulating substrate, or, in addition to this, is formed by plating. 

[0018]Substrates, such as glass fiber, are impregnated with the prepreg 2 for inner layers, or the 
prepreg 7 for outer layers in thermosetting resin, such as an epoxy resin system, a phenol resin system, 
a polyimide resin system, and an unsaturated-polyester—resin system, and it makes resin them with a 
semi hardened state. 

[0019]If the above-mentioned metallic foil has conductivity, it will not be limited but copper, aluminum, 
nickel, etc. will be mentioned. 

[0020]The manufacturing method of the above-mentioned multilayered laminate is explained based on 
drawing 2 . The manufacturing method of the above-mentioned multilayered laminate pressurizes the 
compacting pressure of the above-mentioned laminated material 10 in order of the 1st step (S1), the 
2nd step (S2), and the 3rd step (S3) step, and reaches predetermined compacting pressure. 
[0021]The 1st step (S1) of the above is from a heating start before the temperature (numerals a in a 
figure) which the resin lump of the above-mentioned welding 6 re-softens, and this 1st step (S1) makes 

compacting pressure 0.1 - 2 kg/cm 2 (numerals P1 in a figure). Since resin is in a gelling state, if the 
above-mentioned resin lump is heated, he will be in a softened state again. This re-softened state is 
about 100-1 10 ** in temperature, for example, when made from an epoxy resin etc. A blur can be 
prevented from unevenness and wrinkles occurring on the surface of a metallic foil, or occurring around 

a resin lump by below 2 kg/cm 2 carrying out compacting pressure of the 1st step (S1) of the above. 
[0022]The 2nd step (S2) of the above is while resin of the prepreg 2 for inner layers will be 120 ** 

(numerals b in a figure) after re-softening, and, as for this 2nd step (S2), more than 4 kg/cm 2 makes 

compacting pressure the range (numerals P2 in a figure) of less than 10 kg/cm 2 . More than 4 kg/cm 2 
the compacting pressure of the 2nd step (S2) of the above by considering it as the range of less than 

10 kg/cm 2 , Since a resin lump's circumference is smoothed by resin of the prepreg 2 for inner layers 
and resin of the prepreg 7 for outer layers which were fused, a blur can be prevented from occurring 
around a resin lump. 

[0023]The 3rd step (S3) of the above is before the temperature (numerals c in a figure) which reaches 
the minimum melt viscosity which resin of the prepreg 2 for inner layers has after the 2nd step (S2), 
and pressurizes to specified pressure (numerals P3 in a figure) between this 3rd step (S3). 
[0024]As for from the 1 st step of the above before the 3rd step, it is preferred to pressurize laminated 
material by the reduced pressure state of 50 or less mmHg at the point that it can suppress that a 
shaping void occurs in a laminate sheet. 

[0025]When inserting and fabricating two or more laminated material between the pressure plates 1 1 
and 11, it is preferred to double the step of compacting pressure with the laminated material 10 with a 
quick rise of molding temperature which unevenness and wrinkles tend to generate on the surface of a 
metallic foil. 

[0026]The manufacturing method of the above-mentioned multilayered laminate by pressurizing the 
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compacting pressure of the above-mentioned laminated material 10 in order of the 1st step (SI), the 
2nd step (S2) f and the 3rd step (S3$ step, arfd fabricating it by a predetermined pressure. The good 
multilayered laminate of appearance which produces neither unevenness nor wrinkles on the surface of 
a metallic foil, or does not generate a blur around a resin lump is obtained. 

[0027]An embodiment of the invention is not limited above. Drawing 3 shows an example of the 
embodiment of the method corresponding to the invention concerning claim 4. Only a different point 
from the above-mentioned embodiment is explained. The above-mentioned multilayered laminate puts 
what has the resin layer 12 which applied bonding resin to the field by the side of the inner layer 
material of the metallic foil 8a, and carried out semi-hardening on the both outsides of the above- 
mentioned inner layer material 5, and forms the laminated material 10 in them. The resin layer 12 which 
carried out [ above-mentioned ] semi-hardening forms the sheet for adhesion. As for the above- 
mentioned bonding resin, thermosetting resin, such as an epoxy resin system, a phenol resin system, a 
polyimide resin system, and an unsaturated-polyester-resin system, is mentioned, for example. These 
resin layers 12 are formed in a thickness of about 50-100 micrometers. If the metallic foil 8a which has 
the above-mentioned resin layer 12 is used, the above-mentioned prepreg for outer layers may be 
omitted. 

[0028]An example of the embodiment of the method corresponding to the invention concerning claim 3 
is shown in drawing 4 . Only a different point from the above-mentioned embodiment is explained. When 
it inserts the above-mentioned laminated material into the pressure plate 1 1 f the manufacturing method 
of the above-mentioned multilayered laminate electrically connects the both ends of the metallic foil 8b 
to one pressure plate 11a and the pressure plate 1 1b of another side, after that, is in the above- 
mentioned pressure plate 11a and the state which pressurized between 11b, and supplies electric power 
via the pressure plates 1 1a and 11b. The manufacturing method of the above-mentioned multilayered 
laminate is heated by resistance heating by supplying electric power to the metallic foil 8b. Even if the 
manufacturing method of the above-mentioned multilayered laminate inserts much no less than ten to 
20 sets laminated material between the pressure plate 11a of a couple, and 1 1b, it is preferred at the 
point that dispersion in heat cannot get up easily. 
[0029] 

[Example]The example and the comparative example used what produced the inner layer material as 
follows. As a circuit board for inner layers, it consisted of glass fiber and an epoxy resin whose 
insulating substrate is 0.1 mm in thickness, and what etched and formed copper foil with a thickness of 
0.035 mm which allocated the conductor circuit in the both sides of this insulating substrate was used. 
Glass fiber was impregnated with the prepreg for inner layers in the epoxy resin, and what made the 
resin amount 52 % of the weight (Matsushita Electric Works [, Ltd. ] make: the trade name FM661 and 
0.1 mm in thickness) was used for it. Next, via the one above-mentioned prepreg for inner layers, the 
above-mentioned circuit board for inner layers was inserted from the upper and lower sides, and the 
inner layer material which heated four places of the peripheral part of a circuit face on the conditions 
for 45 seconds with the temperature of 250 ** at contact pressure, and carried out the temporary stop 
by the resin melting adhering method was obtained. The temperature which reaches the minimum melt 
viscosity which resin of the above-mentioned prepreg for inner layers has was 127.5 **. 
[0030](Example 1) As prepreg for outer layers, 0.012-mm-thick copper foil was used for the metallic foil 
using the same thing as the prepreg for inner layers. One prepreg for outer layers was put on the both 
outsides of the above-mentioned inner layer material, and laminated material was further formed in 
them for copper foil in piles at the outside. These ten laminated material was inserted into the flat plate 
which consists of stainless steel by turns, and was inserted between the pressure plates of a thermal 
type. 

[0031]Nearby laminated material pressurized compacting pressure at the pressure plate so that it might 
be as follows. 

[0032]The 1st step up to 110 ** which a resin lump re-softens from a shaping start made compacting 
pressure 2kg[/cm ] 2 . Next, the 2nd 1 10 to 120 ** step heated temperature at 1.5 ** a rate for /, and 
pressurized compacting pressure at a rate for 0.3kg[/cm ] 2 /. The compacting pressure in a 120 ** 
time was 4 kg/cm 2 . Subsequently, the 3rd step from 120 ** to 127.5 ** heated temperature at 1.5 ** a 
rate for /, and pressurized compacting pressure at a rate for 5 kg/cm 2 /. When temperature amounted 
to 127.5 **, compacting pressure became 30kg[/cm ] 2 of specified pressure. 

[0033]It cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
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** for 40 minutes. Laminated material is fabricated by the reduced pressure state of 50mmHg until 
'temperature amounts to 150 **. * 

Then, it fabricated by opening wide to atmospheric pressure. 

[0034](Example 2) Like Example 1 f laminated material was produced, and these ten laminated material 
was inserted into the flat plate which consists of stainless steel by turns, and was inserted between the 
pressure plates of a thermal type. Nearby laminated material pressurized compacting pressure at the 
pressure plate so that it might be as follows. 

[0035]The 1st step up to 1 10 ** which a resin lump re-softens from a shaping start made compacting 
pressure 2kg[/cm ] 2 . Next, the 2nd 1 10 to 120 ** step heated temperature at 1.5 ** a rate for /, and 
pressurized compacting pressure at a rate for 1.1kg[/cm ] 2 /. The compacting pressure in a 120 ** 
time was 9 kg/cm 2 . Subsequently, the 3rd step from 120 ** to 127.5 ** heated temperature at 1.5 ** a 
rate for /, and pressurized compacting pressure at a rate for 4 kg/cm 2 /. When temperature amounted 
to 127.5 **, compacting pressure became 30kg[/cm ] 2 of specified pressure. 

[0036]It cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
** for 40 minutes. Laminated material is fabricated by the reduced pressure state of 50mmHg until 
temperature amounts to 1 50 **. 

Then, it fabricated by opening wide to atmospheric pressure. 

[0037](Example 3) In Example 1, while temperature is to 130 **, it is a reduced pressure state of 
50mmHg, and temperature fabricates before 130-150 ** by the reduced pressure state of 80mmHg. 
Then, multilayered laminate was obtained like Example 1 except having fabricated by opening wide to 
atmospheric pressure. 

[0038](Example 4) Like Example 2, laminated material was produced, it inserted into the flat plate which 
performed the insulation process to the surface by turns, and inserted between pressure plates, 
electric power was supplied to the both ends of all the copper foil, and these 50 laminated material was 
heated by resistance heating. The temperature of the laminate sheet was heated almost similarly. 
[0039]The 1st step up to 110** which a resin lump re-softens from a shaping start made compacting 

pressure 2kg[/cm ] 2 . Next, the 2nd 1 10 to 120 ** step heated temperature at 1.5 ** a rate for /, and 

pressurized compacting pressure at a rate for 1.1kg[/cm ] 2 /. The compacting pressure in a 120 ** 

time was 9 kg/ cm . Subsequently, the 3rd step from 120 ** to 127.5 ** heated temperature at 1.5 ** a 

rate for /, and pressurized compacting pressure at a rate for 2.2 kg/cm 2 /. When temperature amounted 

to 127.5 **, compacting pressure became 20kg[/cm ] 2 of specified pressure. 

[0040]It cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
** for 40 minutes. Laminated material is fabricated by the reduced pressure state of 50mmHg until 
temperature amounts to 1 50 **. 

Then, it fabricated by opening wide to atmospheric pressure. 

[0041](Example 5) Thermosetting resin was applied to the field by the side of the inner layer material of 
copper foil, and what carried out semi-hardening (Matsushita Electric Works [, Ltd. ] make: the trade 
name R-0880 and 0.08 mm in thickness) was used for the metallic foil. Laminated material was formed 
in the both outsides of the above-mentioned inner layer material for copper foil with the above- 
mentioned resin in piles. These ten laminated material was inserted into the flat plate which consists of 
stainless steel by turns, and was inserted between the pressure plates of a thermal type. 
[0042]Multilayered laminate was obtained like Example 1 except laminated material using copper foil 
with the above-mentioned resin. 

[0043](Example 6) In Example 4, multilayered laminate was obtained like Example 4 except using the 
copper foil with resin as Example 5 with same laminated material. 

[0044](Comparative example 1) Like Example 1, laminated material was produced, and these ten 
laminated material was inserted into the flat plate which consists of stainless steel by turns, and was 
inserted between the pressure plates of a thermal type. Nearby laminated material pressurized 
compacting pressure at the pressure plate so that it might be as follows. 

[0045] 1 10 ** which a resin lump re-softens from a shaping start made compacting pressure 3 kg/cm 2 . 
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Next, temperature was heated at 1.5 ** awate for /between 1 10 to 120 **, and it pressurized 
compacting pressure at a rate for Cf.3kg[/cm ] 2 /. The compacting pressure in a 120 ** time was 5 
kg/cm . Subsequently, from 120 ** before 127.5 ** heated temperature at 1.5 ** a rate for /, and it 
pressurized compacting pressure at a rate for 5 kg/cm /. When temperature amounted to 127.5 **, 
compacting pressure had become 30 kg/cm 2 of specified pressure. 

[0046]It cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
** for 40 minutes. Laminated material is fabricated by the reduced pressure state of 50mmHg until 
temperature amounts to 1 50 **. 

Then, it fabricated by opening wide to atmospheric pressure. 

[0047](Comparative example 2) Like Example 1, laminated material was produced, and these ten 
laminated material was inserted into the flat plate which consists of stainless steel by turns, and was 
inserted between the pressure plates of a thermal type. Nearby laminated material pressurized 
compacting pressure at the pressure plate so that it might be as follows. 

[0048] 1 10 ** which a resin lump re-softens from a shaping start made compacting pressure 10kg[/cm ] 
2 Next, temperature was heated at 1.5 ** a rate for /between 1 10 to 120 **, and it pressurized 
compacting pressure at a rate for 0.3kg[/cm ] 2 /. The compacting pressure in a 120 ** time was 12 
kg/cm 2 . Subsequently, from 120 ** before 127.5 ** heated temperature at 1.5 ** a rate for /, and it 
pressurized compacting pressure at a rate for 3.6 kg/cm /. When temperature amounted to 127.5 **, it 
became specified pressure 2 of 30kg/cm. 

[0049]It cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
** for 40 minutes. It fabricates by the reduced pressure state of 50mmHg until temperature amounts to 
1 50 **. 

Then, it fabricated by opening wide to atmospheric pressure. 

[0050](Comparative example 3) Like Example 1, laminated material was produced, and these ten 
laminated material was inserted into the flat plate which consists of stainless steel by turns, and was 
inserted between the pressure plates of a thermal type. Nearby laminated material pressurized 
compacting pressure at the pressure plate so that it might be as follows. 

[005 1]1 10 ** which a resin lump re-softens from a shaping start made compacting pressure 2 kg/cm 2 . 
Next, temperature was heated at 1.5 ** a rate for /between 1 10 to 120 **, and it pressurized 

compacting pressure at a rate for 4.2kg[/cm ] 2 /. When it amounted to 1 20 **, compacting pressure 

became 30 kg/cm of specified pressure. 

[0052]lt cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
** for 40 minutes. It fabricates by the reduced pressure state of 50mmHg until temperature amounts to 
150 **. 

Then, it fabricated by opening wide to atmospheric pressure. 

[0053](Comparative example 4) Like Example 1, laminated material was produced, and these ten 
laminated material was inserted into the flat plate which consists of stainless steel by turns, and was 
inserted between the pressure plates of a thermal type. Nearby laminated material pressurized 
compacting pressure at the pressure plate so that it might be as follows. 

[0054]Between 120 **, temperature was heated at 3 ** a rate for /from the shaping start. The 
compacting pressure in a 120 ** time was 10 kg/cm . Subsequently, temperature was heated at 1.5 ** 
a rate for /, and compacting pressure was pressurized at a rate for 2 kg/cm 2 /. When temperature 
amounted to 135 **, it became specified pressure 2 of 30kg/cm. 

[0055]It cooled and multilayered laminate was obtained, after going up and holding temperature at 180 
** for 40 minutes. It fabricates by the reduced pressure state of 80mmHg until the temperature of 
laminated material amounts to 150 **. 

Then, it fabricated by opening wide to atmospheric pressure. 

[0056](Evaluation) The appearance of the multilayered laminate obtained by the example and the 
comparative example was observed and evaluated. Examples 1-3, and 5 and a comparative example 
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evaluated the multilayered laminate fabricated near the pressure plate. Visual observation of the 
appearance of the metallic foil of 100 multilayered laminates of each example and a comparative 
example was carried out, and concavo-convex existence and the incidence rate of wrinkles were 
evaluated. The metallic foil was etched, it became blurred around the resin lump, and visual observation 
of the existence of generating was carried out. In O and a blur, ** and a blur made [ the thing without 
blur generating ] x the thing of not less than 5 mm of circumferences for the thing of less than 5 mm of 
circumferences. 

[0057]It was checked that the appearance of the multilayered laminate of Examples 1-6 is good 
compared with a comparative example as the result was shown in Table 2. 
[0058] 
[Table 1] 



















2kg/cm 2 


2kg/cfn* 




2kg/cm 2 


2kg/cm 2 


2kg/cm J 


3kc/om* 


lOkg/cm 2 


2kg/cm 1 


10ke/cm 2 


m&r 


4kc/W 


9 kg/cm 2 


4k*/cm 2 


9ka/cm 2 


4kg/cm 2 


9*g/W 




12k«/cm S 


30kg/cm 2 


1 0ka/cm 8 




30kg/cm* 


30kg/cm* 


30kg/em 2 


2Qkfi/cm 2 


30kfi/cm e 


20hs/cm 2 




30kg/cm 2 


30kg/cm 2 


30kg/om 2 




SOrwnHe 


BOmmHff 


50mmHg 


50 mm Hz 


5 OmmHg 


50mmHg 


SOmnnHg 


BOmmHg 


50mmHg 


SOmmH* 




50mm Hg 


SOmmHg 


80mmHff 


SOmmHg 


50nimHff 


SOrnrnH* 


60mmHg 


5 Omm He 


SOmmHg 


BOmmHg 




mm 


mm 


mm 


mm 


& 


£ 


MS 


mm 


MS 


mm 


±mm<o&n 























[0059] 
[Table 2] 











WAG** 


















SL 




(%) n-100 


0 


1 


1 


0 


1 




8 


10 


5 


11 




o 


0 


O 


0 


0 


o 


> 


X 


A 


X 



[0060] 

[Effect of the Invention]Since the manufacturing method of the multilayered laminate according to claim 
1 to 4 pressurizes the compacting pressure of laminated material in order of the 1st step, the 2nd step, 
and the 3rd step step, the good multilayered laminate of appearance which produces neither 
unevenness nor wrinkles on the surface of a metallic foil, or does not generate a blur around a resin 
lump is obtained. 



[Translation done.] 
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-ez:©«UBlfe i o t^RtfjMBE-rs. Ms 1 xf7 "7 
^srtjifflyu 2 2 oc&&Amtt. 
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n 
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1a 
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(2 

1 

MfEJj&O. 1—2 kg/cm 2 iU m2(D7.^yf 
FStfcfl;^&rt»fli:/U:/U^C^I&tfl 2 0 
*C4:«c*mtt, /£^JE^£4kg/cm 2 J^_L, 10k 
g/cm 2 *St©IBHfcU SB 3 CDX^ rtJfffl 

2 ] ±B» 1 ©7f 6J8 3 ©7.5" y ^ 
*T<Z>MH. 5 0mmHg«T©«BE«ffiTJniffi-r-5^ 20 

c t *&mt?2>mmm 1 7i3a»*H 3 wr 

[0 0 0 1] 30 

$>Z>o 

[0 0 0 2] 

[t^ots^] ngL-nTfflmizm^ztiz&mv? 

w*mwk. tmm b t Ltyu ? uy^mtotzik. 
^ ^z^^m^mm^maxmmm^mmL. 40 
xz. (Dmmm^mmm^ Lxmmtttmxmmz ntz 

<Dim®*mmmm Lxw&tzjjiaxmm a 
[0003] ±m^mmmmt lt. imLt^mm 
aoi^r. *n*n<Dftmm®imizMi&£ti/zmft® ^ 
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-t*, ±iewiiij§if!@»ffi«« rt@ffl7 p uyi^^2 2£ 

^#:(Hl8SS:^L./t2t6:©rteffl|HlK^2 1 
a. 2 1 b£ftg-&*rfrLte7&*<=>H;te. ^^Tfl^T 
«^lHlK^^bfelHlKffi2 3©^ffliJ(C$.S^)lgK2 4 

2 2<DttfBt£ > ±T«rt«ffl0K«2 la. 2 1 blZte 

[0 0 0 4] ^<D&. £mMNK& ±eWJi*f2 6© 
M^-fiUfC, ?Hffl7 P| J^2 7?:lfc, £ £ fC-^tf)*! 

*»BE*tt. 1 0 kg/cm 2 ~3 0 kg/c 
m 2 Tff^n-2>„ 
[0 0 0 5] 

mmmxwk& Ltzp^mu 2 6 «u 2 5 a*. 

mm\z. mmmmm-r^mmiz, &mm$tmzweh j p 
ufr*±utz<o. zrz. ®mi&(Dmmizfr?n&ft*k? 

mpF&\*7v > h$zm&(Di±miz3imzzfzr® : ti&& 
5. 

[0006] #swfctJ:B<D^fc^T&s;rufct>© 
to&tkCfzK). mmm<nmm\ztt*i*?££.~tz>z.}i'm 
$mnm&mm-z>z.£\z&z>. 

[0 0 0 7] 

mm^mt:t^tztb<D^m m^m. 1 ieww^swb 

mmm&m&mte.. z\(Df^mm^v^uif^m^mzm 

mm±&Uik®LtzfNmtt&mf&i,tzmz, z.<Dftmtt 
(Dmn-miz. tmm h i,x^mm^&^rmm 
w&m&i,. ^xz\<nmm®*Mmasmi£vxi&M 
-?z>£mmm&<DMmjjmz$>^x. ±tmm^o(D^,m 

(K^ftWimmxsLVtz, mmvMmmvwmk 
t>\ n$kik-r%ffimi£x<D?3\z, i&b&jj&o. 1-2 

kg/cm 2 S2©Xf77 p t$5, 

<z>fomm7v7utf<Dffimtfi 2 ottaiBBit 

BE^j€r4 kg/cm 2 RJi, 1 0 k g/cm 2 *i£iOOfB 

mrzm&mMUii&izm-tzzxizwiiZEEjjizMK.-? 
[0008] *f&wmz> ±.m®ws:mf8rtrz>tztb\z&i 



■4 



(3) 

3 

itttWUZteZ JT, f$.MK.J]& 2kg/cm 2 KCFTSi 
«PU *:<D'&h. «ffM4kg/cm 2 JJU, 10 

kg/cm 2 *^<DigHfc«jtLfc**. mmvLomm 

[0 0 0 9] Jita^-oX, fl 1 X^y •?<D)$M1£.J]* 10 
0. 1~2 kg/cm 2 ££t;i<J; 9. &«?S<Z)^ 

fg3rrs£££l»±^3c:<h#T^ S^x^y/ (s 

2) ©«ffA?;4kg/cra 2 £Ui, lOkg/cm 
2 *^<£>«6ffl£ir3 elites. HfggifcroSB**, i£B! 

^teih-T§ H t^T^, f3Xr^ (S3) Wfflfriilr 
[0 0 10] »^252*<73^««^S»^jg^tt. 20 

lroX^^^^SOOX-^i/ySTWrBm. 5 0mm 
[0 0 11] W^3fB«©^S«S«(DSjg^tt, 

[0 0 1 2] »^4fE*00^-S«S««»jg^tt. 

1 7!/M»*^ 3 t^-r^fe*©#»«s«oiSjg 

[0 0 13] 

m&mmizm~j^Tmw-?z>o 
[ooi4] hi. 2te, wim i i;:«3SSEte*h6-r 

40 

[o o 15] *&w<D*i&i2ts:z>&Mmmm** muz 
^-r$o<> 2fe^±wrt«ffliEi?s«i a, ib*, mm 

fiSMH^ffiTlElt«)Lfel^g«3S:fflUSt>OT»S. 
±JErt®**3«> rtBffl^ , U7 P U^2Sr^L,T. 
lel?g«la, l-b*fiai^b*lxteO«6Wa. #^T0 
1 (b) ^'Ptc, Jg^lHlgS^^bfelHl 

SrtJffflUM 1 a. 1 b^^igit^L/c^WT* 
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#©ig*gB£^-ro ±fBi§*SB6«; W^yjKt^n 

©«iB*as»-rs*#tt» rt«ffl^'j^i/^2<z)^iii^ 

fc*>«fc5*«. Sfi4ffi-C2 0 0~3 0 ot:. 3 0 

~6 Qtymmmtf *>nz>„ 

[0 0 16] &^X\ mi (a) iZmttOK. ±IB^Jf 
8 £»teT«Jf #> 1 0 U £©«Ji#i 1 0 *Xt- 

EE«i icse^, mmmm&.i'X&Mznz. s 

WftlJBS 1 1 **Jf 4fc 1 0 atjnf&^ns t)©T 

[0 0 17] ±f3l*3SffllHl?S«l a. 1 btt, 

K«tfl&. ^&»#UXX^M»Bt3W3!&, s 

&mttmft>n. ±«Ss»£l.th:, x^xmrnrntDm 

[0 0 18] F*iSffl7 p U7 P l/^2, *ittt> 

[0 0 19] ±ib^js?s«, ^mttwfestxzj-rabn 

[0 0 2 0] ±E*»8Wi«oJKfcSfjas*H2lc*^» 
Tapirs. ±IB#»«««©SSjt*fe«. ±IB«B#I 
lOOO^JE^j*, SUf'^(Sl) , 
^ (S2) , S3XT7y (S3) X^^^MSfcSniE 

[0021] _kf3fgi 7.7-?-? (s 1) b, inxmiMfk 
^. ±sb^*is56<d»b§si^. w^ftrsia^ (H«f© 

^a) S T0F B Ttf* 0 . ^©lUf'^(Sl) 
tt, ^JE*SrO. 1~2 kg/cm 2 (H«f©«WP 

1) fr?>. Ji?3mfli^i«, «Bi^y;Wfc«SiTa&s© 

fi»^ 0J*«. XJj«+5^ir«Wf**Wi .10 
0-1 1 0X,U8t<Dm?Z$>Z>* -LfBmiX^^ (S 
1) 0D^ffi^ : £2 kg/cm 2 OTi-r^^i:fc«t 



CO 0 2 2] ±H^2X7-yy (S 2) te. WSKffcfg** 
^^Sfflyj -7VV2 (Dffimtfl 2 0V. (0*©flF*t 
b) £&3F B lT-&t). i©!2Xf7^ (S2) it. 
§EM4kg/cm 2 4^_t, 10kg/cm 2 *«O 
ISB (E4'©^P2) if?)., ±IB^2X^>y^ (S 
2) ©J£J£JEE#£4 kg/cm 2 £LL, lOkg/cm 

mm-vw-fefc-ztizrzsb. mm^commizt^nfim^ 

[0 0 2 3] JifSSg3X5^^ (S 3) it. Sg2X5^.y 

~? (S2) m»t>pimm-?v-7u>?2<Di%m&m-fz>m. 

0. ^©«3Xf7y (S3) (DF^fC3?«JE^ (0*<D 
?3F^P3) ^TMflrr-SfcCDT&S. 
[0 0 24] ±f3ffll<Z)X^7 p fr«E>Sg3©X5 : - 
<vy*7?©F B 1«, aW^?:5 0mmHgJ^T©«JEEttli 

[0 0 2 5] 1PE«1 1, 1 im£IR8c<a8UMJjf 

fc»AU J«»-r*»&. &JSfg©*ffiK:Dflinrt>Lfc# 

ban. rt»»flE©jt#«tair»awi«i i o fc, 

[0 0 26] JtlB*Ji«JB«©tei#85tt. JilBflUMfe 
1 0©*»EEA*. ilXfyy (SI) , *2X^y 
7 (S2) . JBa^y^ (S3) XTyZf<DMlZtiam 

[0027] ^m<Dmm<DMmt, ±mzrR&tsrui 

wtz>* ±m^mmmmt. ±mftmtt5<DmKmiz. 
&mffi8 anfomttwmmizmmmmm&mifiu *m 
itvtzmmmi2^-tz>>b<D$:mto. mmmio&m 
mvtz>b<D-c$>z>. ±tz*m<\:Ltzmmmi 2&. mm 
mis-v*Mi&-rz>. ±mwmm$sm\$. xjh 
*zsffimm. yx./-)mm%. #u-f shams*, * 

-So znzmmm 1211 so~ioo umis©^ 

fc#J*£n*. _h!3#fBgJB 1 2 &*rrs*JR«8 a 
[0 0 2 8] 04{Ctg*3g3f^^H^{cMJiST 

£. — ^(7)finflE«l 1 a ite*©tt]EE« 1 1 bfcm^W 
K«ttU ^-©St ±IBS0flE«l la, 11 bfSlsanEE 
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VfzVtMT. iHJES 11a. 11 bSr^LT$&m-r-5„ 
±fB£-S«B«©§3i§#?*te. &Jg?g8 b7WS&m£ft3 

ftm%K>®&j5m*. -^©Jn)E«l la. 1 1 bF B 1 
\Z. MA.it. 1 0^5. 2 Oir-y hfoW^S^Sr 

[0 0 2 9] 

10 SfeWP£0. lmm®^7Xil' X^^«lftfi»6 
0. 0 3 5mmCD^?g$rX^^>yLT^L^:t>(7)$: 

m^tzo {*usmzfv7u!/\z. a^xmrniz^^m 

J&£^«L, ^Be»$r5 2M»%i:Lytt>© (fr v T«I 
W££s#M : n5iS=SR- 1 6 6 1, m&O. lmm) £ 
ffll^Co JfcK, ifBrt^ffl^U^U-yi^^-LT. ± 
fBrt«ffl@&«£iT^ lal?SffiCD^g5W4f@ 
8f£. ^«JET J iaS2 5 0 < CT4 5g>0*#Tlnl^L. 

iaffi«. 12 7. s'c-e&^tzo 
[0030] mmmi) niffl^jy^yiLx. 
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[0031] m&mz&mommm^ &rf<n&?\zt£ 
[0032] m&mm^mimmm.ttftz> not 

ST©SlXf7^t ^EA5 2kg/cm 2 tL 
^c„ ^3. 1 1 ot:*^ 1 2 0 < C©^2X^->7li, S 
ffi£l. Sr/^fiJ^Tln^L. «fE^j50. 3 k 
g/cm 2 /#©«te-CftlEEUfc. 1 2 Ot;^-C«)^ 
MM4kg/cm 2 t^fc. ^V^T. 1 2 0t^ 
5)127. 5XZmX'(Dm3 7.y L y^\t. tSSS 1. 5*C 
/^©W^T^L. ffiMELJl&S k g/cm 2 /ft<T> 
»J-&TttIJELfe. iSgftiU 2 7. StfCBLfeii^tr, 
40 ^BE^3«. ffi7£EEj](D3 0 kg/cm 2 iiU-pfz. 

[0 0 3 3] SSfC. M^S±#L1 8 0t:T4 0^« 

1 5 0 'Ciders £T<DF«1tt. »S5 0mmHgO 

[0 0 34] (^6^1 2 ) SIJfi0iJ 1 1 R«C LT. flUR 
#)SrfeSLT, Zin^fa^^Il 0feSX^>U7.^e.^: 

so jzoiz. &mm.i}*WK.Ctz. 



- * * 



(5 

7 

[0035] fomm&frz>®mmmmttz> not 

JT^Uf-yyil fife^JE^j5r2 kg/cm 2 tV 
ft. 1 1 Ot#>6 1 2 0t©^2Xry^J. £ 
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g/cm 2 /^(DSiJ^TljnJIbAc. 1 2 0 tBf,6-c*G0j$ 
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1 5 OtftiTr 5$T®r B ll »*5 0mmHg© 

[0037] mmm 3 > mmm 1 {c&^t. asa* 1 

3 0t STCPait 5 0 mmH g GDflSJEttlST. 

1 3 0~1 5 OtST^Palte. 8 0mmHg©»ItI 

[0 0 3 8] ^ISfitfiJ2i^(3LT. 8UI 
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fc. X.iZ. 1 1 0t*>6 1 2 0t®^2XT7m U 
m.* 1 . 5 "C/^WfiJ^TUnl^ U ^Jgffi^ * 1 . Ik 
g/cm 2 /»©fiJ^TjOEELfe„ 1 2 0tB#;±n?<D/& 30 
fffAB9kg/cm 2 TS^fc, #JV>-c\ \ 2 QX.fr 
$127. 5tJT(iDi3XTyyU, 5t 
/^CDfJ^TSn^L. j£jgJEE:*j£2. 2 kg/cm 2 / 

»<z>w^-ejnEE Lfc. iasat 127. 5ti;«Lti^ 

fc, lSE^02Okg/cm 2 fcfco 

[0 0 4 0] £■=>»;:. i&«£Jt#Ll 8 0tT4 0»« 
flWJLT.. ifefc* sA#t 

lSOtKatSSTJCMtt, *9Ji#>£:5 OmmHgtf) 

[004 1] 5 ) &J8$gfc:, fl!fg<Z)|*]jPttffl<Z> 

<fc£##§3 : iSiS£R-0 8 8 0, JP^-0. 0 8mm) 

aiaT«B«*JK«L«:. I©» 1 0#£7;^>k 

fflgfflKffiAUfc. 
[0042] tt»««*±E«IIBf*#IHfBt«t>fct>©T 
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[0 043] (Mtm\ 6 ) SUfiflsj 4 ICiJUT. fS»Bl»t 
[0 044] (JtSWI 1 ) S^iSfiSJ 1 HRfc LT. 8UB«I 

Srf^sabT. ^tieiim 1 oftS7f>i/x*sas 
ALt, w£mzi&m<D&mvifr'> &rF<D&*>\ztz&£. 

[0 0 4 5] (£flWtt»6We««<IMcfl^'« not 
STftt. kg/cm 2 tit. ^('. 1 1 

Ot^f. 1 2 OtCDffitt, JBflfS 1. St/fr^t^T 

ua»u &mm.Jj*o. 3 kg/cm 2 /frosa^-cira 

ELfc. 1 2 0 < CP3j&7roj£«EEAH:.5 k g/cm 2 T 
feofe. ^>T. 12 0W?>12 7. 5 t STOW 
tt. &'C/»©«&Tft«IL, fiK^JE*^5 

kg/cm 2 /#<£ W&TJlllE U it. Mm.fi* 12 7. 5 
tfciiUfc £*(::«, «Jg£E*tt. Bf£EEA<Z>3 0 kg 
/cm 2 t&oTUfc. 
[0 0 4 6] iaS£±#l,l 8 0tT40#« 

1 5 0tlcat5iT©rait flMMfet*. 5 0mmHg 

[0047] (jt«EM 2 ) mmm 1 hmkk: ur, 

SftMRLT, ~tt£>«Jf#ll 0«C$rX5 : ->^7>^e./j:-5) 

ate. ^n^^anjEELfco 
[0 0 4 8] jftMtofin&wrapmM&rs not 

JTtt. rt»EEA* 1 0 k g/cm 2 t Lfe. ^fc. 1 

1 0 1 7&> 6 1 2 0 1 ©IBtt". ta«$r 1 . 5 1/#©»& 
TJni^L, fi£^JEE^J « 0 . 3 k g/ c m 2 /^©fiJ^T 
iJDJELfc. 1 2 0tP#,^T©^^JE^tt 1 2 k g/c m 

2 T&itzo 12 0t^6 12 7. 5tSTCD 

mil. tueei. 5t/»<z)#j^-cjn«bL. mm-hit 

3. 6 kg/ cm 2 /^W#J^TJHJELfeo IS* J 1 2 
7. 5tfcaLfct#{;. Blf^EE*3 0 kg/cm 2 i 

[0 0 4 9] Setd. ©^<&_h#L 1 8 OtT4 0 53-« 

1 5 0 1 IzmtZ * T©Fb1«> 5 0 mmH g ©i&EE#!! 

[0 0 5 0] (tfctftM 3 ) 3Bt«lH«KLT. ffig^l 

Srf^SiLT. ine>«ffl#ii ofe^7.7 i >i/x^e./«£-5 
Ait. Kmmzftmvmmmfi^ 
[0051] ffi&mm>z®mm*mmK?z> not 

*Ttt, ««EM2kg/cm 2 tLfc. ^f', 1 1 



ot:*^ i 2 o , c©ra«. i . sx:/ft<D-gn&-x? 

JtESftU J&J£JE#£4. 2 k g/cm 2 /^©fiJ'&T'Jn 
JEL;t„ 1 2 0*C{c^L-fct#{^ ^JE^j^B>r^JE^ 
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